Synthesis of multifunctional nanocomposites and their application in imaging and targeting tumor cells in vitro.
The labeling of cells with nanomaterials for tumor detection is a very important part of various biomedical applications. In this study, multilayer nanocomposites were synthesized to achieve the multiple functions of fluorescence, magnetism, and bioaffinity. Firstly, superparamagnetic Fe3O4 nanoparticles were prepared as a magnetic core. Then, fluorescein isothiocyanate (FITC) was covalently linked to the surface of the silica-coated Fe3O4 core (designated FMNPs). Finally, bovine serum albumin (BSA) was conjugated onto the FMNPs (designated FMNPs-BSA). We also evaluated the feasibility and efficiency of labeling the human liver cancer cell line SMMC-7721 (SMMC-7721) with nanocomposites. SEM, hysteresis loop, EDS, FTIR, fluorescence spectra, and fluorescence microscopy were used to determine the physicochemical properties of nanocomposites. Fluorescence microscopy, SEM-EDS, and TEM were used to determine fluorescence labeling, absorption, and uptake respectively. The results showed that the nanocomposites obtained exhibited fine superparamagnetism, strong fluorescence, and good biological affinity. We succeeded in using the new multilayer nanocomposites to label cells, which had properties of magnetic targeting and fluorescent tracing.